Identification by phage display selection of a short peptide able to inhibit only the strand transfer reaction catalyzed by human immunodeficiency virus type 1 integrase.
Human immunodeficiency virus type 1 integrase catalyzes the integration of proviral DNA into the infected cell genome, so it is an important potential target for antiviral drug design. In an attempt to search for peptides that specifically interact with integrase (IN) and inhibit its function, we used an in vitro selection procedure, the phage display technique. A phage display library of random heptapeptides was used to screen for potential peptide ligands of HIV-1 IN. Several phage clones were identified that specifically bound IN. Two of the selected peptides (FHNHGKQ and HLEHLLF) exhibited a high affinity for IN and were chemically synthesized. High affinity was confirmed by a displacement assay which showed that these two synthetic peptides were able to compete with the phages expressing the corresponding peptide. These agents were assayed on the in vitro IN activities. While none of them inhibited the 3'-processing reaction, the FHNHGKQ peptide was found to be an inhibitor of the strand transfer reaction. Despite its high affinity for IN, the HLEHLLF peptide selected and assayed under the same conditions was unable to inhibit this reaction. We showed that the FHNHGKQ peptide inhibits specifically the strand transfer activity by competing with the target DNA for binding to IN. These IN-binding agents could be used as a base for developing new anti-integrase compounds as well as for structural studies of the still unknown three-dimensional structure of the entire integrase molecule.